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Introduction
Acne is a common chronic inflammatory skin disease, which de-
velops in sebaceous glands of  trousseau areas including the face, 
neck, back and chest [1]. Facial washing has been recommended 
for acne care [2-4]. However cleansers with high detergent per-
formance may penetrate the stratum corneum and extract natural 
moisturizing factors [5] and intercellular lipids [6], which results 
in the induction of  dry xerotic skin or irritation. Berson recom-
mended the usage of  moisturizer following washing face with 
mild cleanser on American Academy of  Dermatology’s Summer 
Academy Meeting in 2013 [4].
Recently it was reported that even mild acne has an extremely 
large effect on the quality of  life of  Thai people [7]. Thai females 
have habit to wash their face with facial cleanser daily, but inap-
propriate selection of  facial cleanser and/or inappropriate meth-
od of  washing face may worsen acne and also induce xerotic skin 
or irritation. Many new detergents that have both high cleansing 
abilities and mildness for the skin have been developed [8-12]. 
Additionally various formulations, such as combinations of  two 
or more different anionic surfactants, anionic surfactants with 
cationic surfactants, anionic surfactants with nonionic surfactants, 
and anionic surfactants with amphoteric surfactants, have been re-
ported to work as mild detergents [13-16]. Recently, we developed 
a cleanser based on sodium alkyl ether carboxylate (AEC) and 
alkyl carboxylates (AC), which has suitable foam and effectively 
remove sebum without penetrating into the stratum corneum [17, 
18]. Using a colored artificial sebum mixture, it was demonstrated 
that the AEC/AC solution removes sebum 1.8 times more effi-
ciently than the AC solution alone [18]. We confirmed that AEC/
Abstract
Many Thai females feel that their facial skin is oily and suffer from acne. Previously we have confirmed that a facial cleanser 
formulated with alkyl ether carboxylate (AEC) and alkyl carboxylate (AC) effectively removed sebum and decreased acne 
prompt without inducing dry skin on Japanese male subjects. In this study, we evaluated the efficacy of  this formulated facial 
cleanser on Thai female subjects with moderate or mild grade acne in Bangkok, Thailand. 
We designed a controlled clinical trial. Sixteen female subjects used AEC/AC formulated cleanser twice a day after dis-
continuing their currently using facial cleansers. Assessment of  the efficacy was conducted prior to the start of  the study, 
and at the end of  weeks 2 and 4. Following usage of  this cleanser for 4 weeks, sebum secretion levels on the forehead skin 
significantly decreased. Corresponding to decrease in facial sebum, 10 subjects had decrease in non-inflammatory acne. 
Furthermore eight subjects decreased in inflammatory acne, and the decreases in the number of  inflammatory acne within 
4 weeks were statistically significant. These decreases in sebum and acne prompt were recognized by subjects. Despite the 
sebum were cleansed well, the cutaneous capacitance increased significantly within 4 weeks, and there were no complaints 
of  dryness or irritation of  the skin during the study.
From these results, we conclude that washing the face with cleanser formulated with AEC and AC is effective for acne care 
in Thai females.
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AC formulated cleanser was effective in Japanese male subjects 
with moderate or mild acne [19] and having little effect on the 
induction of  dry skin [20]. However there are large difference in 
Thai female and Japanese male, such as gender, ethnic, environ-
ment and lifestyle and so on. The confirmation of  the efficacy of  
this formulated cleanser on Thai female was desired. Therefore 
in the present study, we evaluated the efficacy of  the AEC/AC 
formulated facial cleanser on sebum care of  Thai female subjects 
with moderate or mild grade acne.
Materials and Methods
We designed a controlled clinical trial conducted from March to 
May in 2012 in Bangkok, Thailand. The present study adhered to 
the tenets of  the Declaration of  Helsinki, and was reviewed and 
approved by the Institutional Review Board of  the Kao Corpora-
tion (#366-20120201). A formal informed consent was obtained 
from each subject before the study.
Female subjects with moderate or mild acne (the Hayashi acne 
grades) [21] were prescreened by a board-certificated dermatolo-
gist. Subjects having any serious cutaneous pathology or progres-
sive disease(s) which may interfere with the study were excluded 
from this study. All subjects were provided with the same mild 
facial cleanser, formulated with AEC and AC, which does not 
contain any specific anti-bacterial or anti-acne materials (ingredi-
ents are indicated in the Table). Subjects were instructed on how 
to wash their face with the cleanser twice a day for 4 weeks. The 
use of  any other kind of  facial skin care products or cleansers was 
prohibited during this period.
Assessment of  the efficacy was conducted prior to the start of  
the study (day 0), and at the end of  weeks 2 (days 14) and 4 (days 
28). Subjects were instructed to wash their face till at least 10 hour 
prior to their assessment visits and not to wash their face nor 
to apply any product to their face until their assessment visits.
Prior to washing the face, sebum levels on the forehead, the up-
per cheek, the lower cheek, side of  the nose and the jaw regions 
were analyzed with a Sebumeter® (Courage+Khazaka electronic 
GmbH, Cologne, Germany). Immediately after washing their face 
with their cleanser, secreted sebum levels for 30 minutes on the 
forehead and the upper cheek were analyzed using a Sebutape® 
(CuDerm Corp, Dallas, TX, USA) at 25 ± 2°C, 50 ± 10% humid-
ity. Referring to the standard scale paper from Cuderm Corp, each 
sebum level was visually graded on a scale from 1 (least) to 5 (rich-
est) [22]. Following this acclimatization for 30 minutes, cutaneous 
capacitance and transepidermal water loss (TEWL) on the upper 
cheek were analyzed with a Corneometer® (Courage+Khazaka 
electronic GmbH, Cologne, Germany) and a Tewameter TM300® 
(Courage+Khazaka electronic GmbH, Cologne, Germany), re-
spectively. The numbers of  non-inflammatory acne and inflam-
matory acne were counted by dermatologists on the whole face.
On counting the number of  acne, facial part was roughly divided 
into 4 parts, forehead, upper cheek, lower cheek and nose, and we 
figured improved of  acne as decreased more than 4 of  acne on 
whole face and worsened acne as increase more than 4 acne on 
whole face.
Consumer’s self-perception data were obtained with a question-
Table. Ingredient of  AEC/AC formulated cleanser.
Water Sorbitol Laureth-6 carboxylic acid
Myristic acid Lauryl hydroxysultaine Potassium hydroxide
Lauric acid Ethylhexylglycerin Acrylates/C10-30 Alky acrylate crosspolymer
Palmitic acid Fragrance Disodium EDTA
Polyquaternium-39 PEG-6 PEG-45M
Glycerin Pentyleneglycol PEG-40 hydrogenated castor oil
Trideceth - 9 Oryza Sativa Bran extract  Nonfat dry milk
Oryza Sativa germ oil Phenoxyethanol Cl 77891
naire on day 28. Concerns about cleansing ability of  the cleanser, 
improving their oily face, greasy face, and pimples/acne, and in-
duction of  dryness of  skin were obtained as agree, agree some-
what, neither agree nor disagree, disagree somewhat or disagree.
Changes over time of  the measured data were determined statisti-
cally with an ANOVA-test. Changes over time of  the scored data 
were determined with the Wilcoxon signed rank test.
Results
Skin surface sebum levels
Eighteen Thai females aged 20 to 34 years old (24.4 ± 4.8, mean 
± S.D.) participated in this study. One subject could not attend 
the observation on days 14 and 28 due to personal reasons, and 
one other subject had used AEC/AC formulated cleanser prior 
to this test. Thus, 16 subjects were involved in the analysis. Prior 
to this evaluation, 6 subjects used alkyl carboxylates based cleans-
ers (soaps), 5 subjects used cleansers with anionic surfactants not 
involving soaps, 2 subjects used a cleanser with non-ionic sur-
factants and 3 subjects used unidentified surfactant because of  
clinical preparation. During this trial, no adverse event or induc-
tion of  inflammation was observed.
Sebum levels measured prior to face-washing showed no signifi-
cant difference between weeks 0 and 4 at any area, 76 ± 59μg/
cm2 vs. 88 ± 82μg/cm2 on the forehead, 48 ± 20μg/cm2 vs. 40 ± 
41μg/cm2 on the upper cheek, 35 ±18μg/cm2 vs. 39 ± 41μg/cm2 
on the lower cheek, 92 ± 58μg/cm2 vs. 82 ± 62μg/cm2 on the side 
of  the nose and 78 ± 47μg/cm2 vs. 57 ± 41μg/cm2 on the jaw.
The sebum secretion levels for 30 minutes after face-washing on 
the forehead and the upper cheek were evaluated by a Sebutape®. 
During this period, the secreted sebum level on the forehead sig-
nificantly decreased. The number of  subjects with rich sebum 
secretion on the forehead (more than score 4) decreased from 
8 on day 0 to 3 on day 28. On the upper cheek, there were no 
statistically significant difference but the number of  subjects with 
rich sebum secretion decreased from 6 on day 0 to 3 on day 28 
(Figure 1).
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Figure 1. Secreted sebum levels for 30 minutes following facial washing. According to the reference scale of  the CuDerm 
Corp., the sebum levels were rated on a scale from 1 to 5 (1 is the least and 5 is the richest level of  sebum). A: Forehead, and 
B: Cheek. Asterisks indicate p<0.05 as a significant difference. Open columns: 1, dotted columns: 2, striped columns: 3, 
gray columns: 4, and closed columns: 5.
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Figure 2. Clinical course of  the severity of  facial acne lesions. Data are shown as box and whisker plots (median, upper/
lower quartile, largest/smallest). A: Non-inflammatory acne, B: Inflammatory acne. ** indicates p<0.01 as a significant 
difference from day 0. The numbers in the table indicate the number of  subjects who improved (decreased more than 4 
acne compared to day 0), unchanged (the changes of  acne number compared to day 0 was no more than 3), or worsened 
(increased more than 4 acne compared to day 0).
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Figure 3. Changes in cutaneous capacitance and TEWL on the cheek of  the tested subjects at weeks 0, 2 and 4. Data are 
shown as mean ± S.D.. A: Cutaneous capacitance, B: TEWL. * indicates p<0.05 and ** indicates p<0.01 as a significant 
difference from day 0.
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Visual assessment
The severity was assessed by counting the non-inflammatory acne 
and inflammatory acne on the whole face. The numbers of  non-
inflammatory acne did not make statistically significant change, 
but within 16 subjects 10 subjects improved (decreased more 
than 4) their non-inflammatory acne and 5 subjects worsened (in-
creased more than 4) their non-inflammatory acne following 4 
weeks usage (the median value on day 0 was 24 and that on day 28 
was 20, Figure 2A). Furthermore 8 subjects improved (decreased 
more than 4) their inflammatory acne and no subjects worsened 
(increased more than 4) inflammatory acne following 4 weeks us-
age of  the cleanser. The number of  inflammatory acne decreased 
significantly (the median value on day 0 was 8 and that on day 28 
was 3, p<0.01, Figure 2B).
Skin Dryness
The stratum corneum condition was evaluated by cutaneous ca-
pacitance measured with a Corneometer®, which indicates the wa-
ter holding capacity of  the stratum corneum and also by TEWL 
measured with a Tewameter®, which indicates cutaneous barrier 
function. Use of  the AEC/AC formulated cleanser increased the 
capacitance significantly (p<0.05) from 59.7 ± 6.5 (on day 0) to 
65.4 ± 7.0 (on day 28, Figure 3A) but the TEWL did not change 
during this period (from 10.5 ± 2.1 g/m2/hr (on day 0) to 10.9 ± 
2.2g/m2/hr (on day 28), (Figure 3B).
Subjects’ self-perception
The subjects’ self-perception data obtained from the question-
naire on day 28 revealed that the subjects appreciated the cleans-
ing ability of  the AEC/AC formulated facial cleanser and the im-
provement of  their greasy skin (Figure 4). All subjects felt their 
skin cleaned well (100%) and 88% of  them felt freshened up fol-
lowing facial wash. Eighty-one% of  the subjects felt that their 
skin became less greasy and 69% of  subjects felt their skin be-
came less oily. Accompanied with this recognition, many subjects 
recognized how their acne had improved (56%) and how it was 
harder for them to get acne (44%). Moreover they felt their skin 
kept moisture following facial wash (69%).
Discussion
In 2010 we found that almost three quarters of  them worry 
about their oily skin and more than half  of  adult females were 
concerned about acne on their face (age 18-35, n=100, data not 
shown). Washing the face with cleansers has been recommended 
for oily skin care and acne care. Thai females have a daily habit to 
wash their face with cleanser but still many of  them worry about 
their oily skin and acne on their face.
The cleansers with high detergent performance may penetrate the 
stratum corneum, which results in the induction of  dry xerotic 
skin or irritation of  the skin. Furthermore Thai females tend to 
wash their faces longer and rinse less compared to Japanese (data 
not shown) and they wash their faces repeatedly when they feel 
their cleansing is not enough. These face-washing habits tend to 
induce dry xerotic skin or irritation. Thus the facial cleansers with 
high sebum cleansing ability without inducing dry skin are desired 
in Thailand. Previously we confirmed the efficacy of  AEC/AC 
formulated facial cleanser on acne in Japanese male [19]. Moreo-
ver this facial cleanser had little effect on the induction of  dry skin 
[20]. Here we have evaluated the efficacy of  this AEC/AC formu-
lated facial cleanser on acne prompts of  Thai female in Bangkok.
Following usage of  the AEC/AC formulated cleanser, the se-
bum level for 30 min following facial wash decreased on forehead 
significantly. This cleanser did not contain any materials which 
control the sebum production or secretion, such as endocrine fac-
tors [23-27]. Moreover, Draelos demonstrated that there were no 
significant changes in secreted sebum levels in his evaluation of  
cleansers on mild acne [28]. Thus we presume this decrease in 
sebum might be caused by high sebum cleansing ability of  the 
AEC/AC. This decrease in sebum was realized by subjects. There 
were no changes of  casual sebum level which was analyzed prior 
to facial wash, because more than 10 hours following last facial 
Figure 4. Subjects’ self-perception data obtained from the questionnaire on day 28. Closed columns: agree strongly, dot-
ted columns: agree somewhat, open columns: neither agree nor disagree, striped columns: disagree somewhat, and gray 
columns: disagree strongly.
Agree strongly Agree somewhat Neither agree nor disagree Disagree somewhat Disagree strongly
Fig.4
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wash might diminish these decreases.
All subjects had kept using facial cleansers even prior to this trial 
and the facial cleanser had just changed to AEC/AC formulated 
cleanser on this trial. However nearly two third of  subjects had 
improved their non-inflammatory facial acne. Moreover inflam-
matory acne had significantly decreased. These improvements 
were also recognized by subjects. This facial cleanser did not con-
tain any anti-acne materials and these results suggest that the high 
sebum cleansing ability might improve the acne of  Thai females 
same as Japanese male, as previously reported [19]. Especially the 
significant decrease in inflammatory acne may suggest that AEC/
AC cleanser prevents the non-inflammatory acne from worsening 
and becoming inflammatory acne.
AEC/AC formulated cleanser did not induce dry skin on Japa-
nese female [20]. On this Thai trial, the cutaneous capacitance 
was increased significantly. These results may suggest that Thai 
subject might have low cutaneous capacitance because of  their 
hard face washing habit as well as washing their faces for a long 
time and repeatedly. However AEC/AC formulated cleanser did 
not induce dry xerotic skin with high cleansing ability which satis-
fied Thai subjects.
The present study demonstrates that adequate face washing with 
a properly chosen mild cleanser is a valuable approach for acne 
care, which prevents the worsening of  acne, without inducing 
skin irritation or dry xerotic skin. Moreover, washing their face 
with the AEC/AC formulated cleanser is suitable for acne care 
and very effective in improving their quality of  cleansing man-
ner in Thailand such as washing their faces for a long time and 
repeatedly.
Acknowledgment
This study was supported financially by Kao Corporation. We 
thank our colleagues in the Global R&D, Kao Corporation, and 
the colleagues in Mae FahLuang University Hospital for their kind 
help during the study.
References      
[1]. Kurokawa I, Danby FW, Ju Q, Wang X, Xiang LF, et al. (2009) New de-
velopments in our understanding of acne pathogenesis and treatment. Exp 
Dermatol 18(10): 821-832.
[2]. Solomon BA, Shalita AR (1996) Effects of detergents on acne. Clin Derma-
tol 14(1): 95-99.
[3]. Choi JM, Lew VK, Kimball AB (2006) A single-blinded, randomized, con-
trolled clinical trial evaluating the effect of face washing on acne vulgaris. 
Pediatr Dermatol 23(5): 421-427.
[4]. Berson S (2013) American Academy of Dermatology’s Summer Academy 
Meeting, New York.
[5]. Prottey C, Ferguson T (1975) Factors which determine the skin irritation 
potential of soaps and detergents. J Soc Cosmet Chem 26: 29–46.
[6]. Takagi Y, Nakagawa H, Higuchi K, Imokawa G (2005) Characterization of 
surfactant-induced skin damage through barrier recovery induced by pseu-
doacylceramides. Dermatology 211(2): 128-134.
[7]. Suthipinittharm P, Noppakun N, Kulthanan K, Jiamton S, Rajatanavin N, 
et al. (2013) Opinions and perceptions on acne: a community-based ques-
tionnaire study in Thai students. J Med Assoc Thai 96(8): 952-959.
[8]. Imokawa G, Tsutsumi H, Kurosaki T (1978) Surface activity and cutaneous 
effects of monoalkyl phosphate surfactants. J Am Oil Chem Soc 55(11): 
839-844.
[9]. Korting HC, Lukacs A, Hamm D, Stanzl K, Braun-Falco O (1992) In-use 
tolerability of two new syndet bars with sodium cocoyl isethionate, disodium 
lauryl sulfosuccinate and wheat starch as major ingredients in differing rela-
tions: results of a cross-over trial. Int J Cosmet Sci 14(6): 277-282.
[10]. Bárány E, Lindberg M, Lodén M (1999) Biophysical characterization of skin 
damage and recovery after exposure to different surfactants. Contact Derma-
titis 40(2): 98-103.
[11]. Regan J, Mollica LM, Ananthapadmanabhan KP (2013) A novel glycinate-
based body wash: Clinical investigation into ultra-mildness, effective con-
ditioning, and improved consumer benefits. J Clin Aesthet Dermatol 6(6): 
23-30.
[12]. Li Y, Holmberg K, Bordes R (2013) Micellization of true amphoteric sur-
factants. J Colloid Interface Sci 411: 47-52.
[13]. Rhein LD, Simion FA, Hill RL, Cagan RH, Mattai J, et al. (1990) Human 
cutaneous response to a mixed surfactant system: role of solution phenom-
ena in controlling surfactant irritation. Dermatologica 180(1): 18-23.
[14]. Teglia A, Secchi G (1996) Minimizing the cutaneous effect of anionic deter-
gents. Cosmet Toilet 111: 61–70.
[15]. Ananthapadmanabhan KP, Yang L, Vincent C, Tsaur L, Vetro K, et al. 
(2009) A novel technology in mild and moisturizing cleansing liquids. Cos-
met Dermatol 22: 307-316.
[16]. Takagi Y, Shimizu M, Morokuma Y, Miyaki M, Kiba A, et al. (2014) A new 
formula for a mild body cleanser: Alkyl ether Sulfate supplemented with 
Alkyl ether Carboxylate and Lauryl Glucoside. Int J Cosmet Sci 36(4): 305-
311.
[17]. Ozawa T, Miyaki M (2009) Skin Cleanser Composition. Japanese Patent.
[18]. Ozawa T (2012) Development of the new skin cleansing technology with 
mildness to skin and high cleansing ability. Fragrance J 40: 21-25. 
[19]. Isoda K, Takagi Y, Endo K, Miyaki M, Matsuo K, et al. (2015) Effects of 
eashing of the face with a mild facial cleanser formulated with alkyl ether-
carboxylate and alkyl carboxylates on acne in Japanese adult males. Skin Res 
Technol 21(2): 247-253.
[20]. Yokoi A, Endo K, Ozawa T, Miyaki M, Matsuo K, et al. (2014) A cleanser 
based on sodium laureth carboxylate and alkyl carboxylates washes facial se-
bum well but does not induce dry skin. J Cosmet Dermatol 13(4): 245-252.
[21]. Hayashi N, Akamatsu H, Kawashima M (2008) Acne Study Group. Estab-
lishment of grading criteria for acne severity. J Dermatol 35(5): 255-260.
[22]. Kligman AM, Miller DL, McGinley KJ (1986) Sebutape: A device for visu-
alizing and measuring human sebaceous secretion. J Soc Cosmet Chem 37: 
369-374.
[23]. Sweeney TM, Szarnicki RJ, Strauss JS, Pochi PE (1969) The effect of estro-
gen and androgen on the sebaceous gland turnover time. J Invest Dermatol 
53(1): 8-10.
[24]. Zachariae H (1980) Topical vitamin-A-acid in acne. Acta Derm Venereol 
Suppl (Stockh) Suppl 89: 65-70.
[25]. Deplewski D, Rosenfield RL (1999) Growth hormone and insulin-like 
growth factors have different effects on sebaceous cell growth and differen-
tiation. Endocrinology 140(9): 4089-4094.
[26]. Trivedi NR, Cong Z, Nelson AM, Albert AJ, Rosamilia LL, et al (2006) Per-
oxisome proliferator-activated receptors increase human sebum production. 
J Invest Dermatol 126(9): 2002-2009.
[27]. Hong I, Lee MH, Na TY, Zouboulis CC, Lee MO (2008) LXRalpha en-
hances lipid synthesis in SZ95 sebocytes. J Invest Dermatol 128(5): 1266-
1272.
[28]. Draelos ZD (2006) The effect of a daily facial cleanser for normal to oily skin 
on the skin barrier of subjects with acne. Cutis 78(1 Suppl): 34-40.
